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Sodium

Background information
Sodium, the main cation contained in extracellular fluid, is necessary to maintain extracellular fluid volume, plasma osmolality, and acid-base balance. Sodium is mostly consumed in the form of sodium chloride (NaCl), commonly referred to as salt. The largest portion of ingested sodium is absorbed from the small intestine and the majority of absorbed sodium is excreted in the urine via the kidneys. If sodium intake increases, the amount of urinary excretion will increase, and if intake decreases, the amount of urinary excretion will decrease.
A NaCl equivalent is calculated as follows from the molecular weight of salt and sodium: NaCl equivalent5sodium (g)358.5/23 5sodium (g)32.54. If kidney functioning is normal, sodium balance will be maintained by the re-absorption of sodium in the kidneys, thereby preventing sodium deficiency. Endogenous loss of sodium is calculated as the sum of the sodium excreted in the urine, feces, dermal tissue, and other tissues when sodium intake is 0 mg/d.
Determining the Dietary Reference Intakes (DRIs)
Based on the belief that the amount of endogenous sodium loss is equal to the amount of sodium required, the estimated average requirement (EAR) was established with the goal of compensating for endogenous loss. However, the values are less than 1% of the value of intake distribution, determined by the National Health and Nutrition Survey (1, 2). Therefore, the meaning in practical use does not presume to provide the average required quantity. Since it has no meaning when utilizing the amount recommended, it was not calculated. For infants aged 0 to 5 mo, the adequate intake (AI) was calculated using the average concentration of sodium in breast milk (135 mg/L) (3, 4) and average volume of breast milk secreted per day (0.78 L/d) (5, 6). For infants aged 6 to 11 mo, the AI was calculated using the average consumption of sodium from breast milk (3, 4, 7, 8) and complementary food (9). The dietary goal for preventing lifestyle-related diseases (DG) for sodium was established by epidemiology research that considered the relationship between high blood pressure (10, 11) and cancer (12) and sodium ingestion, changes in sodium intake in the Japanese (1, 2), and the desirable level of sodium established in many Western countries. In adults, the target to attain over 5 y was calculated to be less than 9 mg/d for men and less than 7.5 mg/d for women. In children aged 1 to 11 y, the value was calculated by extrapolation from the value for adults aged 18 to 29 y by the 0.75th power of the weight ratio. The S84 value for adults aged 18 to 29 y was applied to adolescents aged 12 to 17 y.
DRIs for sodium are summarized in Table 1 .
Potassium
Background information
As the main cation contained in intracellular fluid, potassium is an important factor in determining the osmotic pressure of aqueous humors and maintaining acid-base balance, and participates in nerve transmission, muscle contraction, and vascular tone. In healthy individuals, potassium deficiency is rarely observed, typically afflicting only those experiencing diarrhea or heavy perspiration or taking diuretics. Average sodium intake in Japan is high compared with that of many countries (1, 2). As the urinary excretion of sodium is related to potassium intake, it is believed that increasing ingestion of potassium is important for the Japanese.
Determining DRIs
Based on the National Health and Nutrition Survey data, the AI was determined to compensate for endogenous potassium loss and maintenance of potassium balance at the present intake level (1, 2). In research conducted in other countries, an intake of 1,600 mg was found adequate to maintain potassium balance (13). The current intake of the Japanese was found to exceed this value (1, 2), reaching an AI of 2,500 mg for men, which is not an unrealizable value, nor is 2,000 mg for women in consideration of the difference in energy intake.
Based on the AI of adults aged 18 to 29 y, it was extrapolated by the 0.75th power of the weight ratio in consideration of the growth factor. The AI for infants aged 0 to 5 mo infants was calculated using the average concentration of potassium in breast milk (3, 4) and the average volume of breast milk secreted per day (5, 6). The AI for infants aged 6 to 11 mo was calculated using the average consumption of potassium from breast milk (7, 8) and complementary food (8). Since it is supplied with normal meals, the additional amount required for pregnant women was not determined. The additional amount required for lactating women was calculated as follows:
Additional amount of potassium required for lactating women 5 average amount of potassium in breast milk (3, 4)3the amount of milk (5, 6). If renal functioning is normal, the potassium intake from normal meals will not lead to excessive potassium levels, which can cause metabolic disorder. Therefore, the tolerable upper intake level (UL) was not determined.
The Sixth Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (14) reported that an intake of 3,500 mg potassium/d is desirable to prevent high blood pressure. This value is supported from the viewpoint of primary prevention of lifestyle-related diseases, centering on prevention of high blood pressure. However, considering that the current median intake of adult Japanese is 2,384 mg for men and 2,215 mg for women (1, 2), this intake may be difficult to realize. Aiming for its realization 5 y from now, it was considered appropriate to aim at the mean value of the current median intake and the value reported in the Sixth Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (14), and to calculate the DG 
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based on this view. DRIs for potassium are summarized in Table 2 .
Calcium
Background information
Calcium accounts for 1% to 2% of body weight, with more than 99% of total body calcium contained in the bones and teeth and the remaining 1% contained in blood, tissue fluid, and cells, where it plays a role in various bodily functions. The calcium concentration in the blood is controlled within a very narrow range. If the concentration decreases, parathyroid hormone will stimulate the absorption of calcium from bone, which undergoes repeated bone resorption (resorption of calcium from the bones) and bone formation (accumulation of the calcium in the bones). Bone mass increases during growth and begins to decrease in menopause or later and then continues to do so during the aging process (15, 16) . Since the primary means of prevention of bone fracture is increasing bone mass, the calcium requirement has the character of a DG.
Determining DRIs
The EAR was calculated using the factorial method, which considers the amount of calcium accumulated in the body (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) , excreted by urine (28) (29) (30) , lost via dermal tissue (31) , and the apparent rate (32-50) ( Table 3 ).
Assuming that infants aged 0 to 5 mo can obtain the required calcium from their mother's milk, the AI was calculated using the average concentration of calcium in breast milk (3, 4, 8) and the average volume of breast milk secreted per day (5, 6). For infants aged 6 to 11 mo, the AI was calculated using the average consumption of calcium from breast milk (3, 4, 7, 8) , and complementary food (9).
It was assumed that determining the additional amount required for pregnant and lactating women was unnecessary. Although the metabolism of calcium changes during pregnancy and lactation, during which more calcium is taken into the body, the calcium accumulated in an embryo and in the mother's milk originates from the bones of the mother's body, and even if they supply calcium, they cannot prevent bone mass reduction in the mother's body. Furthermore, since calcium intake is excreted in the mother's urine, the bone mass reduction that occurs during pregnancy and lactation is recovered within 6 mo after breast feeding is terminated if the quantity required before pregnancy is being consumed, and thus ingesting any additional amount is unnecessary.
Because milk alkali syndrome, a type of hypercalcemia that occurs with excessive ingestion of calcium and alkaline chemicals, has been reported (51-59), the UL was calculated with high reliability based on case reports of the obstacles encountered by superfluous ingestion of calcium. The UL was determined using the lowest observed adverse effect level (LOAEL) of calcium that causes milk alkali syndrome, which is 2.8 g, and dividing it by an uncertainty factor of 1.2, which yields a UL of 2.3 g.
DRIs for calcium are summarized in Table 4 .
Magnesium
Background information
Magnesium contributes to the maintenance of bone health and various enzyme reactions. Approximately 25 g of magnesium exists in the adult body, and it exists in bone at levels of 50% to 60% (60) . If magnesium is deficient, re-absorption of magnesium occurs from the kidneys, for which magnesium absorption increase from the bone will be used. At an average intake of approximately 300 to 350 mg, magnesium is absorbed from the intestinal tract at a rate of approximately 30% to 50% (61) , with the rate increasing with lower intake. Magnesium deficiency causes hypercalcemia, muscular convulsions, and coronary-artery spasms (62) . Moreover, no fixed view exists, although it is suggested that insufficient magnesium over a long period raises the risk of lifestyle-related diseases, such as osteoporosis, cardiac disease, and diabetes (60) . Although adverse effects are not caused by ingestion from meals, diarrhea may be caused by superfluous ingestion from supplements.
Determining DRIs
The EAR was calculated on the basis of results obtained by a previous study of magnesium balance (63) . The research for Japanese was thought to be important, and 4.5 mg was made into the EAR per an adult's body weight. The EAR value of 4.5 mg was adopted as the recommended dietary allowance (RDA) after multiplying it by the reference body weight, applying a factor of 1.2, and assuming a coefficient of variation of 10%.
The results of an American balance test examining 12 boys and 13 girls aged 9 to 14 y using a stable magnesium isotope determined the EAR to be 5 mg (33) . This value was subsequently adopted as the RDA after multiplying it by the reference body weight and applying a factor of 1.2, as had been applied to the adult EAR. The AI for infants aged 0 to 5 mo was calculated using the average concentration of magnesium in breast milk (3, 4) and the average volume of breast milk secreted per day (5, 6). The AI for infants aged 6 to 11 mo was calculated using the average consumption of magnesium from breast milk (3, 4, 7, 8) and complementary food (9). The additional amount required for pregnant women was calculated using the results of a magnesium balance study of pregnant woman (64) . Because neither calcium balance nor the amount of magnesium excreted in urine changes during lactation (65, 66) , it was assumed that determining the additional amount required during lactation was unnecessary.
The first-stage undesirable effect of superfluous ingestion of magnesium from sources other than food is diarrhea. Many individuals may experience mild transient diarrhea even without increased magnesium intake. Therefore, it is thought that it becomes the clearest index for the existence of development of symptoms of diarrhea to determine the UL. In addition, the report supposes that undesirable health effects of superfluous ingestion of magnesium from typical food sources were not found. Therefore, the UL from intake of typical foods was not determined.
DRIs for magnesium are summarized in Table 5 .
Phosphorus
Background information
Phosphorus is indispensable to energy metabolism, which depends on phosphorylation in the cell. Even when phosphorus loss due to cooking is taken into consideration, the quantity of phosphorus ingested from food every day is always sufficient. The possibility of excessive ingestion of phosphorus is regarded as questionable, particularly as various orthophosphates are widely used as food additives.
Determining DRIs
Due to the lack of evidence in determining the pre- 
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sumed EAR and RDA, the AI for phosphorus was determined using the median intake reported in the National Health and Nutrition Survey (1, 2) and the DRIs for the United States and Canada (67) . The AI for infants aged 0 to 5 mo was calculated using the average concentration of phosphorus in breast milk (3, 4) and the average volume of breast milk secreted per day (5, 6). The AI for infants aged 6 to 11 mo was calculated using average consumption of phosphorus from breast milk (3, 4, 7, 8) and complementary food (9). The additional amount for pregnant and lactating women was not calculated. It is known that serum inorganic phosphorus level increases in accordance with increases in phosphorus intake. The no observable adverse effect level (NOAEL) is considered to be an intake in the case where serum inorganic phosphorus serves as a normal upper limit. We set the uncertainty factor to 1.2, and calculated UL. DRIs for phosphorus are summarized in Table 6 .
Dr. Takatoshi Esashi who is one of the authors passed away on March 26, 2012. He was a leader of the working group for minerals in the decision of DRIs for Japanese, 2010. We would like to offer our respectful condolences on his death. 
